Use of P-glycoprotein and BCRP inhibitors to improve oral bioavailability and CNS penetration of anticancer drugs.
P-glycoprotein (ABCB1) and breast cancer resistance protein [BCRP (also known as ABCG2)] are drug efflux transporters of the ATP binding cassette (ABC) family of proteins. Both P-glycoprotein and BCRP are located in the apical membrane of epithelial cells (e.g. in the intestinal wall and blood-brain barrier), where they can actively extrude a variety of structurally diverse drugs and drug metabolites. Consequently, the oral uptake and CNS penetration of substrate drugs can be low and variable. Inhibition of P-glycoprotein and/or BCRP is therefore a logical strategy to improve oral absorption, CNS penetration and delivery of anticancer agents to brain tumors or CNS metastases. As outlined in this review, this concept of improved oral pharmacokinetics has been demonstrated extensively for the anticancer drugs paclitaxel and topotecan both in preclinical models and in patients, and improved CNS penetration has been shown for paclitaxel, docetaxel and imatinib in preclinical models.